From: Rosenberg, Kathryn

To: "BosakA@michigan.gov"

Subject: FW: DECO-Monroe PIt Thermal Discharge Comparison Spreadsheet and 316(a) approval
Date: Wednesday, June 23, 2021 4:52:00 PM

Attachments: Monroe Power Plant Thermal Discharge Demonstration Executive Summary.pdf

LTA-GLWL-English 2014.pdf
LTA-GLWL-Graph 2014.pdf
DECO-Monroe Thermal Mixing Zone Study 2003.pdf

Hi Amanda,

| am currently reviewing the permit for DTE Monroe Plt (MI0001848) and would like some additional
info. Do you have ambient water quality data for Lake Erie (AUID 041202000001-01)? | would like to
see ambient hardness, DOC, pH, critical effluent and ambient flows.

In addition, if you have an updated GLWL chart for 2015-2021 that you could send over, that would
be great!

Thank you,

Katie Rosenberg (she/her)

Permits Branch | USEPA-Region 5

77 W. Jackson Blvd, WP-16]

Chicago, IL 60604

rosenberg.kathryn@epa.gov | 312-886-6774

From: Buckmaster, Tarek (EGLE) <BUCKMASTERT@michigan.gov>

Sent: Tuesday, June 22, 2021 10:20 AM

To: Rosenberg, Kathryn <Rosenberg.Kathryn@epa.gov>

Cc: Ackerman, Mark <ackerman.mark@epa.gov>; Aiello, Christine (DEQ) <AielloC@michigan.gov>;
alexanderc2@michigan.gov

Subject: FW: DECO-Monroe PIt Thermal Discharge Comparison Spreadsheet and 316(a) approval
As requested.

Tarek Buckmaster

Industrial and Storm Water Permits Unit Supervisor

Permits Section, Water Resources Division

Michigan Department of Environment, Great Lakes, and Energy

517-230-4233 | buckmastert@michigan.gov
Follow Us | Michigan.gov/EGLE

From: Buckmaster, Tarek (DEQ)
Sent: Monday, August 10, 2015 5:12 PM

To: Ramach, Sean <Ramach.Sean@epa.gov>

Cc: Ackerman, Mark (ackerman.mark@epa.gov) <ackerman.mark@epa.gov>; Alexander, Christine
(DEQ) <ALEXANDERC2 @ michigan.gov>; Bosak, Amanda (DEQ) <BosakA@michigan.gov>

Subject: DECO-Monroe Plt Thermal Discharge Comparison Spreadsheet and 316(a) approval

| was able to get the submitted 316(a) demonstration materials from our Record Center. | am
attaching a pdf of the Executive Summary. The full demonstration was submitted in three large
volumes that covers a few thousand pages.

I have also attached two documents that provide long-term averages for Great Lakes water levels
from 1918-2014. The original demonstration covered 1975-1976 when the maximum plume size of
1,503 acres was measured. The 316(a) hearing on October 21, 1976 included information stating
that the largest measured thermal plume was 1,986 acres, but that the plant was not operating at
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MONROE POWER PLANT
THERMAL DISCHARGE DEMONSTRATION
EXECUTIVE SUMMARY

THE DETROIT EDISON COMPANY
APRIL 1976






EXECUTIVE SUMMARY

PREFACE

" LEGAL 'BACKGROUND

Under the 1972 Amendments to the Federal Water Pollution Control
Act (the Act), steam electric power generating point sources are
required to comply with effluent limitatioms which require appli-
cation of the best available technology economically achievable
for the minimization of the discharge of pollutants. The Adminis-
trator of the EPA has promulgated effluent limitations which are
published as 40 CFR 423. Further, compliance with effluent limita-

tions necessary to meet water quality standards is required.

However, the Act provides for the issuance of an alternative

effluent limitation with respect to the discharge of heat if the

owner or operator of the source can demonstrate under Section 316(a)

of the Act that any effluent limitation proposed (such as reduced
thermal discharge by employing technology such as closed-cycle

cooling) is "... more stringent than necessary to assure the protec-
tion and propagation of a balanced, indigenous population of shell-
fish, fish, and wildlife in and on the body of water into which the
discharge is to be made...." The Detroit Edison Company's NPDES
permit for its Monroe Power Plant veflects the Section 316(a) provision

for exemption from effluent limitations for thermal discharges.
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Thus, The Detroit Edison Company has developed such a Section

L 316(a) demonstration. In doing so, it has utilized the general format
L and technical guidance suggested by the EPA's draft "316(a) Techni-
cal Guidance - Thermal Discharges'' manual and the Water Resources

L Commission's suggested "Thermal and Intake Studies - Guidance Manual."

GEZNERAL “SUMMARY

From 1970 through mid-1975, Detroit Edison has sponsored a comprehen-
| sive study of the aquatic commmity in Lake Erie in the vicinity of
the Monroe Power Plant. The general objective of this study was to
evaluate any influence of the thermal plume from the plant on the

aquatic ecosystem.

The scope of the field study was approved by the staff of the Michigan
‘ Water Resources Commission in accordance with Order of Determination

l 1310 issued on October 14, 1969. Guidance of the staff during the

r last 6 years assured conformance of the study not only with the condi-
| tions of this Order, but also with those contained in The Monroe Power

Plant NPIES permit issued on December 27, 1974.

The evaluation of the data from this study and the thermal effects/
life history of selected representative important species are the
bases for Detroit Edison's 316(a) demonstration. The final assess-

| ment supports the position of our request for the imposition of a

less stringent effluent limitation: continued use of once-through

cooling at the Monroe Power Plant. The most important conclusions

B s

drawn are briefly summerized.
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e Operation of the plant over a 4-year épan shows mo
appreciable harm to the aquatic commmity in western
Lake Erie.

e The area and extent of the thermal plume, as measured
by field surveys, has not exceeded the 2500-acre mixing
zone stipulated in NPDES Permit No. MI-0001848.

e Through modeling techniques, based on the field survey
results, the area and extent of the thermal plume can
be predicted for various megawatt loadings and meteoro-
logical conditions. This analysis indicates that under
conservation assumptions at 3150 MW the plume area is

not likely to exceed the 2500-acre mixing zone.

e Thermal effects/life history evaluations of selected
representative important species of fish found in the
area indicate that any thermal exclusion or influence
will have a negligible effect on the reproduction, develop-
ment, and growth of the specie;, and thus will have a
negligible effect on the aquatic commmity in the western
basin of Lake Erie.
e There is no indication that the thermal diécharge has
altered the balance of the commmity to favor nuisance
species.
Thus, since the use of cnce-through cooling at the Monroe Power Plant
has resulted in no appreciable harm to the balanced indigenous commmity,
the proposed contrdl of the thermal discharge from the plant by means

of a recirculating ccoling water system is more Stringent than necessary,
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and the continued use of once-through cooling at the Monroe plant

is an appropriate alternative to more stringent control.

In addition, the thermal effects/life hiétory evaluations of the
selected representative important species and related information
lead to the same conclusion, as well as the conclusion that future
operation of the Monroe PoweT Plant will have a similar negligible
effect on the selected representative important species and the

balanced indigenous commmity.
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1. INTRCDUCTION o

Detroit Edison's comprehensive 316 (a) demonstration for the Monroe
Powér Plant includes two TepoTts. The data review, evaluation,

and preparation of the reports required an intensive 9-month effort
by Detroit Edison; Ecological Analysts, Inc. of Baltimore, Maryland;
and the staff of the Institute of Water Research and Department of
Fisheries and Wildlife at Michigan State University. This effort
commenced in July 1975 and concluded in April 1976. 'The first report,
Volume 1, prepared by Detroit Edison and Fcological Analysts, is the
primary submittal and contains

e A characterization of the Monroe Power Plant and
its genmeral operational features.

@ A description of the studies conducted at the plant
from 1970 through 1975.

e An analytical description of the hydrothermal charac-
teristics of the Brest-Maumee Bay region and of the thermal
plume formed by the operation of the plant.

e A biological assessment of the jmpact of the thermal
effluent from the Monroce plant on the aquatic community
in the western hasin of Lake Erie, including both the
results of the field studies and the thermal effects/
1ife history data on selected representative important
species of fish.

Ecological Analysts reviewed the biological data base from the S-year

field program carried out in the vicinity of the plant and performed
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independent statistical analyses on the data, as well as describing
the hydrothemmal regime in the study area. Volume 2 contains Tech-
nical Report No. 32.6 prepared by Dr. Richard A. Cole of the Insti-
tute of Water Research, Michigan State University (MSU) which includes,
among other things, Dr. Cole's descriptibn of the results of the study

carried out in the area of the Monroe plant.

2. FIELD STUDY PROGRAMS

In 1969, Detroit Edison, in conjunction with the Institute of Water
Research and Department of Fisheries and Wildlife of Michigan State
University, developed the design parameters of a pre-and post-opera-
tional study that would demonstrate the effects of the thermal dis-
charge from the Monroe Power Plant on the aquatic enviromnment in

Lake Erie in the vicinity of the plant. The program, which covered
the period 1970 to mid-1975, was reviewed frequently with the staff

of the Commission.

The speéific objectives of the program were to describe the physical,
chemical, and biological characteristics of Lake Erie adjacent to the
plant, in the Raisin River, and in the condenser cooling water dis-
charge canal and to assess the effects of any changes that may have
been observed over the period in terms of power plant operation. In
addition to the immediate plant environs, the study area extended
from Stony Point, Michigan, south to a distance of about 10 miles to
the outer area of Maumee Bay, almost directly east of the Whiting

Power Plant of Consumers Power Company (Figures 1 and 2).
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The biological components studied were phytoplankton, zooplankton,
benthos, fish, and waterfowl. The more important physical-chemical
parameters included temperature, sediments, oxygen, phosphorus,

nitrogen, carbon, and chloride.

The study period spammed 1 year of preoperatiocnal sampling, mid-1970
to mid—197i, and 4 years of postoperational sampling, mid-1971 to
mid-1975. This latter period ‘covered the years each generating unit
came on line at the Monroe plant and included 1 year with all four
units operating. During this period, over 85,000 samples were taken
and analyzed. The data from this program formed the basis for the

statistical analysis conducted by Ecclogical Analysts.

In addition to the MSU field study, Detroit Edison conducted field
surveys to characterize the thermal plume. From September 1971,

5 months after the first unit came on line, through July 1975, 29
surveys were made. These surveys were used to confimm the plume
model used to predict the plume at various megawatt loads and meteoro-

logical conditions.

3. THE MONRDE POWER PLANT

At 3150 MW, the Monroe Power Plant is the largest fossil-fueled
plant in the Detroit Edison‘system. The pla.ntl is located on the
western basin of Lake Erie approximately 38 miles southwest of

Detroit, Michigan, and 17 miles northeast of Toledo, Chio. The
plant site is bordered on the east and south by Lake Erie and on

the north by the Raisin River.
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Electric power is generated by four tandem-compound turbine genera-
tors that have a maximum expected net capability of 3150 MW. The
condensers are cooled by water pumped from the Raisin River and
Lake Erie through an intake canal located on the river., The 12 cir-
culating pumps (3 per wnit) pump 1.34 million gpm of cooling water
through the system with all fbuf units operating. The heated con-
denser cooling water at the point of the discharge gates is discharged
through a 5800-foot canal to the confluence with Lake Erie. In the
winter, warm discharge water is recirculated through the intake to

+

prevent icing at the screens.

The first electricity was generated at the Monroe plant in May 1971

when Unit 1 was brought on line. Units Z, 3, and 4 followed at approxi-

mately l-year intervals: Jume 1972, March 1973, and May 1974, respec-
tively. During this period, the capacity factor® increased from 8

percent in 1971 to 63 percent in 1975. In 1974 plant operation was

at the 52 percent level. The highest average daily megawatt lcad recorded

for the period was 3006 megawatts on May 6, 1974.

Detroit Edison has projected the operation of the Monroce plant for

the period 1976 through 1985 based on the economic dispatch of Detroit
Edison and Consumers Power Company units. These pfojections indicate
that the plant would be operated annually in the range of approximately
70 percent capacity factor for the next 10 years. It is anticipated

that operation will not exceed 75 percent in any given year.

*Capacity factor = actual megawatt hours generated annually
3150 megawatts x 8760 hours
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4. SYNOPSIS OF RESULTS

PHYSICAL EFFECTS

The effects of the thermal discharge from the Monroe plant on the
aquatic organisms in western Lake Erie are partially overshadowed

by the high degree of natural temporal and spatial thermal vari-
ability which is characteristic of the shallow basin. These tempera-

ture gradients are governed by the complex meteorological and river

inflow patterns. Solar heating in combination with wind pattemns
produce a variety of temperature conditions which characterize a

spatially and temporally variable ambient temperature.

This natural variability in the western basin constitutes a biologi-
cal stress which 1imits the distribution of certain aquatic organisms.

Many species, including some fish, are not abundant in the western

basin. because of the thermal variability and the lack of a deep cold

water refuge of relatively constant temperature.

The capability to predict the area, extent, and to a certain degree

the direction of the thermal plume from the Monroe plant is available
I through the use of modeling techniques. The model has been verified
by using the 29 field surveys conducted by Detroit Edison. Thus, for
any plant load and various meteorological conditions, the location of the

thermal plume can be projected.

The results show that unmder maximm expected net capability for the

plant, spring, summer, and fall plume surface areas will approximate
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1900 acres (to the 3 F isotherm); the winter plume surface area
will approximate 2300 acres. Thérefbre, even the largest plume
is only a negligible fraction (~-0.3 percent) of the approximate 811,000

acres in the western basin of Lake Erie.

In addition, by using the model, the area of any isotherm can be

determined, thereby, making it possible to project the percentage
of the plume that could exclude reproduction, development, and

growth of various aquatic species due to thermal effects.

- BIOLOGICAL EFFECTS

Pre-and post-operational studies of the aquatic commmity of the
Brest-Maumee Bay region were conducted by scientists at Michigan
State University. Independent statistical analysis of the MSU
data by Ecological Analysts employed different methods, such as

a hierarchical cluster analysis, to confirm the findings of

Dr. R. A. Cole of MSU that no changes in the aquatic commmity
within the study area could be attributed to the discharge of heat
by the Monroe plant, with the exception of the immediate discharge

canal and perhaps a small portion of the thermal plume.

No effects on the distribution of plankton or benthos could be
detected at the sampling stations. Also, there was no identifiable

difference in the abundance of fish within and adjacent to the

area of the plume that was associated with thermal discharge.

Although the plume moves with wind direction, the evidence indicates

- 10 -
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that fish apparently adjust to plume movements without much hesi-
tancy. It also appears that the fish routinely move in and out

of the discharge canal and the surrounding area.

Although the distribution of fish has changed since the plant began
operating, there is little indication that the plant has any appre-
ciable impact on the fishery. Carp, goldfish, and channel catfish
appear to be attracted to the discharge canal. However, yellow
perch, spottail shiners, emeral shiners, and alewives seem to avoid
the-dishargefcanal. Gizzard shad, freshwater drum, and white bass
appear to be attracted at times and are indifferent or repelled

by the discharge canal at other times. Fish densities have remained

nearly the same over the study area, but have increased in the dis-

- charge canal over the years of the study.

Fishery resource values have not been degraded by operation of the

Monroe plant. In addition to the fact that the perch sport fishery

 in Brest Bay has continued, a new sport fishery has become established

in the discharge canal.

The asbove data and evaluations indicate that the aquatic commnity
has undergone no appreciable ham as a result of the startup and

operation of the Monroe plant.

Thermal effects/life history data researched from the published
and the available wnpublished literature provide information regarding

the exclusion of certain species from thermal discharge areas.

- 11 -
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Application of these data to operation of the Monroe plant at maxi-
mun expected net capability shows that the effect on the biota of
western Lake Erie is the thermal exclusion of certain species from
the thermal plume or portions thereof. Each of the selected repre-
sentative important species for the area was éxamined relative to the
area of the thermal plume which would be expected to exclude certain

life stages or processes.

The major effect of the exclusion of fish from portions of the plume
area is the reduction of habitat available to the species. Studies

of ﬁhe aquatic commmity to date have provided no indication of imbal-
ance in the ecosysfem as a result of exclusion of certain species

from the thermal plume or portions thereof. In fact, many species
thermally excluded from the plant discharge tend to awoid the naturally
warm shallow areas in the vicinity of the plant. Therefore, for most
species, the reduction of themmally suitable habitat by the anroe

plant discharge of heat is minimal.

Thus, considering the physical location of the Monroe plant on a body
of water the size and volume of Lake Erie and the small relative area
of the thermal plume, any seasonal thermal exclusion resulting from
pPlant operation does not constitute appreciable harm to the aquatic
commmity and does not fail to assure the protection and propagation

of the representative important species.

- 12 -
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Jan Feb Mar

LAKE SUPERIOR
2014 601.35 601.18 601.15
Mean 601.44 601.25 601.12
Max 602.69 602.46 602.40
1986 1986 1986
Min 599.84 599.61 599.54
1926 1926 1926
LAKES MICHIGAN-HURON
2014 577.26 577.26 577.26
Mean 578.38 578.31 578.38
Max 581.30 581.07 581.10
1987 1986 1986
Min 576.02 576.08 576.05
2013 1964 1964
LAKE ST. CLAIR
2014 573.10 572.87 573.46
Mean 573.59 573.43 573.82
Max 576.77 576.77 576.77
1986 1986 1986
Min 570.47 570.51 571.03
1936 1926 1934
LAKE ERIE
2014 570.87 570.67 570.83
Mean 570.83 570.83 571.10
Max 573.69 573.43 573.75
1987 1987 1986
Min 568.27 568.18 568.24
1935 1936 1934
LAKE ONTARIO
2014 24488 244.78 244.59
Mean 244.62 244.75 245.01
Max 246.59 246.95 247.28
1946 1952 1952
Min 242.16 242.06 242.59
1935 1936 1935

FINAL 2014

and Long-Term (1918-2014) Mean, Max & Min

Monthly Mean Water Levels (Based on Gage Networks)
(Feet, IGLD85)

Apr

601.28
601.21
602.62
1986
599.48
1926

577.62
578.64
581.46
1986
576.15
1964

574.02
574.25
576.84
1986
571.92
1926

571.52
571.59
574.08
1985
568.83
1934

245.51
245.67
248.20
1973
242.88
1935

May

601.94
601.54
602.82
1986
599.61
1926

578.31
578.97
581.63
1986
576.57
1964

574.57
574.54
576.87
1986
572.24
1934

572.01
571.85
574.05
1986
569.03
1934

246.52
246.10
248.46
1973
243.14
1935

Jun

602.36
601.84
602.89
1986
599.90
1926

578.67
579.20
581.79
1986
576.64
1964

574.84
574.67
577.17
1986
572.34
1934

572.18
571.95
574.28
1986
569.06
1934

246.62
246.23
248.56
1952
243.41
1935

Jul

602.56
602.03
603.08
1950
600.26
1926

578.94
579.30
581.99
1986
576.71
1964

575.00
574.74
577.20
1986
572.51
1934

572.18
571.88
574.25
1986
569.06
1934

246.36
246.06
248.23
1947
243.24
1934

Aug

602.59
602.13
603.22
1952
600.43
2007

579.00
579.23
581.99
1986
576.67
1964

575.03
574.64
577.10
1986
572.21
1934

572.08
571.69
573.95
1986
569.00
1934

245.93
245.67
247.97
1947
242.78
1934

Sep

602.69
602.13
603.22
1985
600.46
2007

579.10
579.07
581.96
1986
576.64
1964

575.00
574.41
576.90
1986
571.98
1934

571.88
571.39
573.59
1986
568.83
1934

245.34
245.21
247.41
1947
242.49
1934

oct

602.72
602.07
603.38
1985
600.72
1925

579.20
578.84
582.35
1986
576.44
1964

574.74
574.11
577.30
1986
571.75
1934

571.69
571.06
573.95
1986
568.57
1934

244.72
244.78
246.78
1945
242.19
1934

602.59
601.90
603.31
1985
600.43
1925

579.20
578.64
581.96
1986
576.28
1964

574.48
573.82
576.84
1986
571.46
1934

571.36
570.83
573.65
1986
568.24
1934

244.29
244.52
246.65
1945
241.96
1934

602.36
601.71
603.05
1985
600.13
1925

579.17
578.51
581.56
1986
576.15
2012

574.57
573.82
576.77
1986
571.65
1964

571.42
570.83
573.79
1986
568.21
1934

244.29
244.49
246.72
1945
241.93
1934

19-Mar-2015

Annual

602.07
601.71

578.41
578.77

574.31
574.15

571.56
571.33

245.31
245.24
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Introduction

This report summarizes results of a study to determine the size (area) of the thermal mixing zone (thermal
plums) in western Lake Erie downstream of outfall 001 at DTE Energy’s Monroe Power Plant. This
study was undertaken to comply with provisions of National Pollution Discharge Elimination System
(NPDES) permit No. MI001848 issued by the Michigan Department of Environmental Quality (MDEQ).
Size of the thermal plume was determined on four dates (quarterly) between March 17, 2003 and
November 5, 2003.

Monroe Power Plant

Monroe Power Plant is a four-unit coal-fired station with a rated net generating capacity of 3000 MW.
The plant is located approximately 3 miles (5 ]dn) east of the City of Monroe, Michigan, on the westermn
shore of Lake Erie immediately south of the mouth of the Raisin River (Fig. 1), Unit 1 began operation in
1971 and Units 2, 3 and 4 came on line in 1972, 1973 and 1974, respectively.

Monroe Power Plant employs once-through cooling. The cooling water intake is located on the Raisin
River approximately 800 yards (720 m) upstream from the mouth (Lake Erie). Cooling water is supplied
partly by river flow and partly by upstream flow of Lake Erie water. Each unit at Monroe is equipped
with three circulating water pumps with a nominal capacity of 161 MGD each. Circulating water pump
operation changes seasonally: three pumps per unit during warmer months (~J une-September) and two

pumps per unit during cooler months (~October-May).

Heated condenser cooling water from all four units is returned to Lake Erie via a commeon discharge
canal. The canal is about 550 feet (170 m) wide and flows south then southeast about 1.2 mile (2 lam) to

Lake Erie.

Methods

Per NPDES Permit No. MI001848, the boundary of the thermal plume was defined by water temperature
3°F greater than ambient lake temperature. The boundary of the thermal plume was determined by

simultaneously recording location and water temperature from the deck of DTE Energy’s vessel Research






Four (25 ft closed-cabin MonArk). Location was determined using differential global positioning systein
(DGPS) (Trimble Pro Beacon and Trimble 4000 DS receivers). Water temperature was measured using a
Fluke 2635A Hydra Data Bucket fitted with copper-constantan thermocouples calibrated to +1.0 ° F at
DTE Energy’s Environmental Support Organization laboratery. GPS coordinates and water temperature

were recorded at 5 or 8 second intervals using a Trimble TDC1 data collector.

Water temperature was measured at two depths: surface and bottom. Surface temperature was measured
18 inches below the surface to reduce the effect of solar heating and to minimize probability of exposing
the thermocouple to air because of pitching/ rolling of the boat. The thermocouple was attached to a
Weighted.cable suspended from an aluminum arm that extended 1 foot (30 cm) off the port side of the
boat. The cable was kept vertical by a 13 pound (~6 kg) weight attached at the bottom and by keeping
boat speed < 7 knots. Bottom temperature was measured with a thermocouple attached to a weighted line

held off the port side of the boat and just above the bottom by a tender,

Plume surveys began by measuring ambient lake temperature in an area away from the mouth of the
Monroe Power Plant cooling water discharge canal. Typically, ambient temperature was measured in
nearshore waters (4-5 feet (1.2-1.5 m) deep) immediately east of the power plant and north of the mouth
of the discharge canal. Then the boat was moved south and as far inshore as depth and draft (3 feet)
would allow until the northern edge of the plume was reached. To delimit the plume boundary, initially
the boat was tacked back and forth (left and right) as it moved eastward along the northern edge of the
plume, then southward along the eastern edge and finally westward along the southern edge. By keeping
boat speed < 7 knots and by recording location and temperature every 3-8 seconds, the distance between

successive measuremenis of location and temperature was <100 fest,

Using stored location and temperature data, the plume was mapped using AutoCad® Land Development
software and a Hewlett-Packard Designlet 1055cm printer.

To assess seasonal changes in size, the thermal plume at Monroe Power plant was mapped on four dates
(March 17, June 21, September 10 and November 5) during 2003. Information on wind speed and
direction were obtained from the meteorological station at DTE Energy’s Fermi 2 Nuclear Power Plant

located 7 miles (~12 lan) northeast of Monroe Power Plant.






Results and Discussion

The surface area of the thermal plume in Lake Erie varied seasonally ranging between 1373 acres in
March and 3188 acres in June (Table 1). With exception of June, the bottom area of the plume was only
slightly smaller than surface area (differentes were < 5%) (Table 1). In June the bottom area of the plume
was about 13% smaller. On all dates, the plume dispersed east and south from the mouth of the discharge
canal and maintained contact with the west shoreline of Lake Erie (Figs. 2-5). The southward extension
of the plume ranged between 3.5-5 miles (5.5-8 km) and the width of the plume (offshore dimension)
ranged between 0.5-2 miles (0.8-3.2 km) (Table 1), (

The estimated surface and bottom areas of plumes reported here were larger than surface and bottom
areas estimated during 1975-1976 (Table 2). Based on a season-by-season comparison, plume surface

area was 2.0-3.7 times larger and phume bottom area was 2.8-17.1 times larger.

Differences in phime area between studies were related to a number of factors including, but not limited
to, differences in methods used to estimétc plume area, plant operating characteristics, particularly gross
generation, and differences in lake water levels and plume behavior. Use of GPS and autornatic recording
of both position and water temperature coupled with computer analysis of data produced much more
accurate estimates of plume size than mapping based on time (boat speed) dependent measurements of
temperature along transects positioned by triangulation using shoreline reference points. Gross
generation during this study (2,127-2,887 MWe) was consistently higher than during 1975-1976 (1,395~
2,640 MWe). Lower lake water levels (about 2 feet lower in 2003 than 1975-1976) coupled with
movement of the plume south along the western shoreline also contributed to larger plume surface area.
Shallow water (up to 4 feet within 0.25 miles of shore) along the shoreline forces displacement of the
plume over a larger area. Confinement to shallow water may also account for greater similarity of plume
surface and boltom area estimates during this study. In 1975-1976, the plumes typically moved offshore
away from the mouth of the discharge canal. In deeper water, the warmer (and less dense) plume
disperses over the surface of the lake resulting in less warm water near the bottom (i.e., much lower
estimates of bottom area). Unfortunately volume of the plumes cannot be estimated and compared

because water temperature was measured only at surface and bottom during both studies.
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Figure 2. Map of thermal mixing zone at Monroe
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full capacity at that time (2,750 megawatts). At that hearing, DTE stated that modeling predicted
that under conservative assumptions, at an output of 3,150 MWs, the maximum thermal plume
capacity would not likely exceed 2,500 acres.

The mean water level in Lake Erie from 1918-2014 is 571.33 feet. The 1,503 acre plume was
measured in September 1975. At that time, Lake Erie was approximately 572.8 ft. While higher than
the mean water level, it was not at an extremely higher level. Lake Erie had recently recovered from
a low water period that ran from the mid-50’s to 1970.

When the plume was re-evaluated in 2003, Lake Erie was approximately 571 ft. While lower than the
mean water level, the level in 2003 was not significantly lower than the mean, nor significantly lower
than the water levels in 2014. The four seasonal plumes from 2003 were determined to be 1,373
(winter), 3,188 (spring), 3,002 (summer), and 3,141 (fall). The ambient lake temperature reported
for the spring 1976 study was significantly lower than the 2003 study, but the temperatures were
similar in summer and lower in 2003 for the winter and fall (see Tables 1. and 2. in the attached
2003 study).

Let me know if you need anything else.
Tarek Buckmaster

Lakes Erie and Huron Permits Unit

Permits Section, Water Resources Division
Michigan Department of Environmental Quality
517-284-5584

buckmastert@michigan.gov

From: Ramach, Sean [mailto:Ramach.Sean@epa.gov]
Sent: Thursday, August 06, 2015 9:49 AM

To: Buckmaster, Tarek (DEQ)
Subject: RE: DECO-Monroe Plt Thermal Discharge Comparison Spreadsheet and 316(a) approval
Cheers,

Sean Ramach

Environmental Scientist | P:312-886-5284 F:312-692-2502 | ramach.sean@epa.gov
U.S. EPA, Region 5, Water Division, NPDES Programs Branch | 77 W. Jackson Blvd., WN-16J | Chicago, IL 60604

b% Please consider the environment before printing this e-mail.

From: Buckmaster, Tarek (DEQ) [mailto:BUCKMASTERT @michigan.gov]
Sent: Wednesday, August 05, 2015 10:08 AM

To: Ramach, Sean; Ackerman, Mark

Subject: RE: DECO-Monroe Plt Thermal Discharge Comparison Spreadsheet and 316(a) approval

I am looking to see if | can find data on the lake levels, and have placed an order with our Records
Center to retrieve the files that should include the studies. I'll let you know if or when | get the

information.

Tarek Buckmaster

Lakes Erie and Huron Permits Unit

Permits Section, Water Resources Division
Michigan Department of Environmental Quality
517-284-5584

buckmastert@michigan.gov

From: Ramach, Sean [mailto:Ramach.Sean@epa.gov]

Sent: Wednesday, August 05, 2015 9:48 AM

To: Buckmaster, Tarek (DEQ); Ackerman, Mark

Subject: RE: DECO-Monroe PIt Thermal Discharge Comparison Spreadsheet and 316(a) approval

So definitively a 316(a) and actually supports a theory I have had on why 316(a) was promulgated...


mailto:buckmastert@michigan.gov
mailto:Ramach.Sean@epa.gov
mailto:kamerath.marcy@epa.gov
mailto:BUCKMASTERT@michigan.gov
mailto:buckmastert@michigan.gov
mailto:Ramach.Sean@epa.gov

so cool.

Can the company produce the original 316(a) study documents? If not, then a full 316(a) study
should be required as if one did not exist as we do not have the studies to reference, compare and
assess. If they cannot be produced, then they do not exist.

The commission specifically called out lower lake levels as an issue of concern. How does current
lake levels compare to those when the studies were conducted?

The current maximum generation is below what the study attempted to evaluate (3000 vs 3150MW),
but they were not operating at full capacity during the study (only at 2750 MW). Models have
improved significantly so this new study should attempt to collect data at full generation, but the
modeling will probably be able to address it if not possible. But this should be clear that this is
required and clarified that current max generation is only 3000, not the 3150 MW.

We can discuss more, but I really would like to see if the company can produce the original study
documents or if you can dredge them up from DEQ archives.

Cheers,

Sean Ramach

Environmental Scientist | P:312-886-5284 F:312-692-2502 | ramach.sean@epa.gov
U.S. EPA, Region 5, Water Division, NPDES Programs Branch | 77 W. Jackson Blvd., WN-16J | Chicago, IL 60604

b% Please consider the environment before printing this e-mail.

From: Buckmaster, Tarek (DEQ) [mailto:BUCKMASTERT @michigan.gov]

Sent: Wednesday, August 05, 2015 8:28 AM

To: Ramach, Sean; Ackerman, Mark

Subject: DECO-Monroe PIt Thermal Discharge Comparison Spreadsheet and 316(a) approval
Attached are the spreadsheet with the imbedded calculations/decisions (click on any field to see the
basis for the number or decision) for the temperature evaluation at Monroe and the minutes from
the October 1976 Public Hearing of the Michigan Water Resources Commission where the 316(a)
demonstration was approved in place of requiring closed-cycle cooling based in part on the cost of
installing closed-cycle cooling. The analysis presented to the Commission also set the maximum size
of the mixing zone, under conservative maximum operating conditions producing 3,150 megawatts,
at 2,500 acres.

Let me know if you have any questions.

Tarek Buckmaster

Lakes Erie and Huron Permits Unit

Permits Section, Water Resources Division
Michigan Department of Environmental Quality
517-284-5584

buckmastert@michigan.gov

From: Bosak, Amanda (DEQ)

Sent: Wednesday, August 05, 2015 8:12 AM

To: Buckmaster, Tarek (DEQ)

Subject: RE: DECO-Monroe PIt Thermal Discharge Comparison Spreadsheet

It is in the temp sheet

Amanda Bosak

Aquatic Biologist

Michigan Department of Environmental Quality
Water Resources Division

P.O. Box 30458

Lansing, Ml 48909-7958

517-284-5583
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mailto:BUCKMASTERT@michigan.gov
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From: Buckmaster, Tarek (DEQ)

Sent: Tuesday, August 04, 2015 3:42 PM

To: Bosak, Amanda (DEQ)

Subject: DECO-Monroe Plt Thermal Discharge Comparison Spreadsheet

Hey Amanda,

| spoke with Sean Ramach in Region 5 and he’d like to see the excel spreadsheet version of Appendix
| from your Fact Sheet. He has a pdf copy, but he wants to review the calculations used in the chart.
Could you send it to me so | can forward it to them? Thanks

Tarek Buckmaster

Lakes Erie and Huron Permits Unit

Permits Section, Water Resources Division
Michigan Department of Environmental Quality
517-284-5584

buckmastert@michigan.gov
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